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TITLE 
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DRAWN BY 
fIJ 


DATE 
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02.09.10 
NEW ISSUE 
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03063-1 SUPPORT 
1} MACHINE PERDWG FILE "D3063-1.SLDPRT' 
2} MATERIAL:6061-T6 
(QQ-A-200/8 ORgO-A-225/B 
OR OO-A-250/11) 
. (REF DART SPEC M6061T6B OR M6061T6S) 
. 
3} FINISH: NONE 
4 BREAK ALL SHARP EDGES 0.005 TO 0.015 
5 TOLERANCES ARE PER DART OSI 018 UNLESS OTHERWISE NOTED 
6) ALL DIMENSIONS ARE IN INCHES 
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MS1b := Fyt _ I 
Sut 
MS1b = 0.40 
Margin of Safety, tensile bending stress 


Shear Stress 
For simplicity, ultimate loads will be compared to yield property values. 
SF-W 
Ss :=-- 
Ss= 1538'psi 
Shear stess 
A 


MS3a := Fys _ I 
MS3a = 14.57 
Margin of Safety, shear 
Ss 


3.2 STRENGTH OF FRONT ATTACHMENT 
A comparison 
between the new and existing steps show that the front attachment on the new steps are of 
a similar or stronger construction. 
Both the new and old steps are attached to the skidtube with two AN3 
bolts and the step legs are attached to the extrusion with the same number of MS20600AD4 
rivets. 
However, the new high gear steps have an additional spacer that will make the step even stronger. 


3.3 STRENGTH OF MID ATTACHMENT 
The D350-591-211/-212 
Long Steps have a middle support (D3079-041). 
The clamps (D3064-1) and 
materials (6061-T6) are identical to the aft support. 
The total cross-sectional 
areas of the supports 
(D3062-1/-2, t=0.250) are greater than the attachment plates (D3063-1 or D3169-1, t=0.188) for the aft 
attachment. 
Margins for the mid support location will be the same or greater than the aft support location. 


3.4 STRENGTH OF AFT ATTACHMENT 
A load of W=2*170*LF*FF 
(two persons with load factor and fitting factor) will be applied directly over the aft 
mounting support. 
All the following analysis conservatively 
assumes that the entire load is transferred to 
one bolt. 
In order to reduce the number of calculations, 
ultimate loads are applied to yield properties values 
where appropriate. 


D3063-1/ 
03169-1 


D 
R 


e/D ratio 


Tensile area 
At =0.074'in 
2 


D = 0.262'in 


r = 1.336 


R =0.350'in 
t=O.I68-in 
W =782'lbf 


Put = 1.594' 104 'psi 
Ultimate stress in tension 
CS4~K 
Margin of Safety, tension 


ed = 0.219'in 
Lug edge distance 


As = 0.074'in2 
Shear out area of joint 


At :=(2.R- 
D).t 


3.4.1 MOUNTING PLATE ANALYSIS (D3063-1 and D3169-1) 
Fitting Factor 
Hole Diameter (with manufacturing 
tol.) 
AN4 Bolt Diameter 
Lug Radius (degraded by damage tol.) 
Plate Thickness 
(degraded by damage tal.) 
Applied limit load 


Tensile Failure Mode 


W.SF 
Put :=-- 
At 


MS4a := Fyt _ I 
Put 


Shear Failure Mode 
ed :=(R- 
D.O.5) 


As := (2.ed.t) 


FF := 1.15 
D := 0.257.in + 0.005.in 
Dan4 :=0.250.in 
R :=0.375.in - 0.025.in 
....--;J t :=0.188.in- 
0.020.in 
O.I-:;~" 
W :~2. I70.1bf.LF.FF 
f 
r:= D 
~v(J'r 


,J-J. fA""" 
uJ,f 
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W.SF 
Pus :=-- 
As 


MS4b := Fys - 1 
Pus 


Pus = 1.594'104 
'psi 
MS4bB 
olC 


Ultimate stress in shear 


Margin of Safety, shear 


~ 
Weld correction factor 


MS4dt/ () 
Ie. Margin of Safety, weld 


Bearing Failure Mode 
Ab :=(Dan4.t) 


Pub:= W.SF 
Ab 


MS4c:= Fbry.(r- 
0.5) 
Pub 


Weld Failure 
Lw:=3.6.in 
Aw:=(O.l25.in).2.Lw 


W.SF 
Puw:=-- 
Aw 


wcf:=0.8 


MS4d := Fys.wcf 
Puw 


Ab = 0.042"in2 


Pub=2.793°104 
"psi 


MS4'~{c 


Puw = 1303'psi 


Shear out area of joint 


Ultimate stress in bearing 


Margin 
of Safety, bearing 


Length of weld 
Shear area of weld 


Ultimate shear stress in weld 


At = 0.194°in2 


Pt = 6.032'103 
'psi 


r = 1.34 


MS4e =4.80 


R 


Margin of Safety, tension 


Tensile area of joint 


Ultimate tensile stress 


Hole Diameter (with manufacturing 
tal.) 
AN4 Bolt Diameter 
Lug Radius (degraded by damage tal.) 
Lug thickness (degraded by damage tal.) 
Number of lug plates 


e/D ratio 


3.4.2 CLAMP ANALYSIS (D3064-1) 
D :=0.257.in + 0.005.in 
D = 0.262'in 
Dan4 :=0.250.in 
R := 0.375.in - 0.025.in 
R = 0.35 "in 
t :=0.242.in- 
0.020.in 
t = 0.222"in 
n :=2 
r ,_R 
D 


W =782%f 
Tensile Failure Mode 
At :=(2.R- 
D).t'n 
W.SF 
Pt:=-- 
At 


MS4e := Fyt - 1 
Pt 


Shear Failure Mode 


ed:=(R- 
~) 


As :=(2.ed-t).n 
W.SF 
Ps:=-- 
As 


MS4f:= Fys - 1 
Ps 


ed =0.219'in 


As =0.194'in2 


Ps = 6032'psi 


MS4f=2.97 


Lug edge distance 


Shear out area of joint 


Ultimate shear stress 


Margin of Safety, shear tear-out 
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